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The understanding of highly excited nuclear matter presents a challenge to strong interaction physics [1] .Particle production off nuclei in a kinematical region which is forbidden for reactions on quasifree nucleons [2] , the EMC effect [3] , and other experimental evidence indicate that for certain conditions nuclei may not be considered as groups of quasifree nucleons, and/or that the properties of nucleons inside nuclei, such as their structure functions, are different from those of free nucleons. Theoretical approaches to understand these effects based upon QCD seem to be difficult, but phenomenological models using multiquark bags, droplets of quark-gluon plasma, or projectile interactions with closely correlated groups of nucleons [4] , are available. Experiments at energies above approximately 1 GeV show several regularities [2] .These include the lack of dependence of secondary particle spectra on projectile energy and type, atomic number of the target nucleus, the saturation of yields of the secondary particles from nuclei at some critical incident energy varying approximately as A '/ (" limiting nuclear fragmentation"), and other effects known also as "nuclear scaling" phenomena. These experimental regularities can be described by a scenario called "deep inelastic nuclear reaction" (DIN) [2] , for which the first stage is the interaction of the projectile with the nucleus, transferring part of its energy and momentum and causing a local excitation inside the nucleus. The second stage is the cooling of the excitation by means of nucleon emission and meson production. The energy transfer mechanism may be different for different types of projectiles; the common feature is limited energy that might be absorbed by the nucleus. detector [5] at the PEP electron-positron storage ring at SLAC. This detector has large acceptance, large kinematic coverage in four-momentum transfer squared Q and in energy transfer v, and the ability to detect many-body final states.
The detector has been described in detail elsewhere [6, 7] .
The Time-Projection Chamber (TPC) tracks particles in a 13.25 kG solenoidal magnetic field, using momentum and dE/dx measurement for particle identification, as shown in Fig. 1 for our results. The solid angle coverage is approximately 90%%uo of 4m sr. Positrons and electrons scattered at small angles (8, from 22 to 180 mr) were tagged in the forward "2y" spectrometers located at each end of the TPC.
The scattering resulted from the e+ or e interacting with the nuclei of residual gas (H2 and CO) in the PEP ring vacuum chamber, and also with injected argon gas in dedicated runs [8] . - namely events with a single proton emitted in the backward hemisphere in the laboratory frame. But apart from the rnethodical advantages of using reaction type (1), we acquire the possibility of performing angular and momentum analysis in the full solid angle. The fraction of backward proton tracks not included in the analysis is = 40% for (CO) and = 30% for Ar targets. The number of events of reaction (1) selected for analysis was 2979 and 316 for CO and Ar targets, respectively. Rough estimates based upon data from high energy hadron-induced reactions [2] , and the similarity of the characteristics of the secondary hadrons in multihadron production, indicate that the class of events of the reaction type (1) may represent, for comparable energy and momentum transfers, up to 10 -25 % of the total inelastic cross section for light nuclei, such as C and 0, and up to 20 -50 % for heavy nuclei.
In our analysis we denote the incident and final electron four momentum as kp=(Ep, kp) and k'=(E', k'); the four- We shall characterize the nuclear response in terms of one-particle inclusive distributions for the hadrons in the events of type (1) normalized by the total number of events of type (1) n",«,,", i.e. , the measured "differential multiplicity" P * = n;*nci/n reaction I where
We denote the four momentum of the secondary hadron as (E,p), and its kinetic energy in laboratory system as T The.
polar angle O of its emission in the laboratory system is taken relative to the direction of the three momentum transferred to the nucleus q, chosen to be the direction of the z axis in the reaction. The (*) denotes measurement of oneparticle differential multiplicities for the e-A interactions of type (1) with the electron scattered within the acceptance of the detector (8, =22 -180 mr) , and with at least two protons with momenta 0.3 -1.5 GeV/c in the event.
Acceptance corrections were calculated for each experimental point (interval in electron variables, e. g., v and Q, and interval in secondary particle variables, e. g., T and cosO) as the ratio of the number of Monte Carlo events which passed all trigger and selection criteria determined by the detector simulation routine to the number of Monte Carlo generated events which give entries to this interval. The computer program GLOBAL [7] has been used to simulate the trigger and detector response, including resolution effects, energy loss, multiple scattering, and nuclear interactions in the detector materials. Apart from the acceptance and effi- GeV, corresponding to the energy range of Ref. [11] .
In order to investigate the dependence of the nuclear response on the four-momentum transfer to the nucleus, we tried to find a minimal set of parameters describing the proton and pion spectra. We have found that a parametrization similar to the one first used in the thermodynamic quarkparton model of multiple hadron production on nuclei [12] can satisfactorily approximate the proton and pion spectra (g /¹1. 7), with four parameters dependent on the mean v of the reaction. The phenomenological basis for the model is the scenario of DIN reactions [2] , which was developed using several assumptions related to electron-nucleus scattering. The first assumption is that the object inside the nucleus that locally absorbs transferred four momentum is a nucleon or group of nucleons at rest or smeared with Fermi motion. The excited source is assumed to be composed of quark partons moving isotropically in the source rest frame and distributed exponentially in energy k: ciency corrections of the "2y" detectors which measured scattered electrons, the acceptance corrections for the hadrons were determined by the TPC efficiency, which is smooth to within -20% in the range of momenta under consideration, and by the angular acceptance of the TPC, which has practically zero forward and backward efficiencies for~cos8&, b~) 0.9 in the laboratory frame. In general, as the direction of the transferred momentum in the reaction A (e, e ). . . is not coincident with the z direction in the laboratory frame, these corrections were essential for cos8~)0.75 and were also of the order of 20%. The DINREG event generator [9] used as the input for the acceptance calculation has been tuned up to reproduce distributions on v and g for electrons, multiplicity of protons and pions in the reaction, and the angular and momentum spectra of the secondary protons and pions. To estimate the sensitivity of the results to the choice of the input event generator, the acceptance correction calculation has also been performed by using the VENUS3 event generator [10] .
To illustrate the procedure of the analysis, the kinetic energy spectra of charged pions p*(T) = p*++p* and protons p*(T) coming from CO measured in five intervals of cosO, in the range of 1.7~v&2. 9 GeV, are shown in Fig. 3 . 
p; = C; exp[ -k( $1+ 8 -8 cosO" )/t].
The solid lines in Fig. 3 The t(W) saturation at high excitations may be qualitatively understood within the concept of finite or limited Hagedorn temperature of the excited source [14] .At small excitations the influence of the kinematical limits and fourmomentum conservation must lead to an effective decrease of the temperature parameter. Empirically, we could try to derive a parametrization of the t(W) dependence assuming that the energy transferred to the nucleon takes the form of additionalpairs produced in the excited source. If the quark spectrum is defined by Eq. (3), then the mean energy The solid line in Fig. 4(a) shows t(W) dependence defined by Eq. (5) with the fitted value of the paratneter tp= 0.134~0.003 GeV.
One may obtain a phenomenological understanding of the 8(W) dependences presented in Fig. 4(b) by considering the kinematics of the excited source. Suppose the virtual photon transfers 100% of its energy and momentum to a nucleon without momentum being transferred to the residual nucleus. The b'(W) dependence calculated for such a case is represented by the dash-dotted line in Fig. 4(b Fig. 4(b) ], and the Ar data with e = 0.45 (dashed line). The difference between e for CO and Ar may be roughly attributed to the difference of mean paths of the source inside the nuclei. The excitation of heavier nucleon clusters in the nucleus may also play a role in the observed 8(W) dependence.
The C /Cz ratio in Fig. 4 This paper presents a possible phenomenological approach to understanding the data. We expect more specific and detailed comparisons with theoretical models in future publications.
